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ABSTRACT 


Kagan (1965a, 1966c) has repeatedly emphasized the 
mpereancewor reflection-impydsivity (R-1) for education. 
The main purpose of the present study was to determine 
relationships between a measure of R-I, Matching Familiar 
Pigures, and several cognitive and personality variables. 

SeveTal predictions Were made concerning the related- 
HesSeOt ie tOo-verbal ability, school, achievement, mental 
Speed, analysis, extraversion, neuroticism, risk taking, 
mrctcty Locus Of sCONtTOl, agreeing response set, impulsive- 
Resse persistence: and socio-economic status. 

A battery "of tests was: administered. to 217 high 
school students. The MFF was individually administered to 
whe tiemsuD jeets..— On the basis of MFF latency and MFF 
Sie tansCOres  eWO PrOUNS Of Subjects, rerlective and 
emi iver were Lcenti tied, «ihe wretlective group had 
SPowuctcaitiy nigher verbal abmility, demonstrated greater 
persistence and showed better achievement in school subjects. 

Little support,.was found tor the prediction -concern- 
ing a strong common. factor of. R-I in termseof high loadings 
of most of the varrables. Not only did the personality 
variables fail to load on the reflection factor, but they 
loaded on strong meaningful factors that were independent 
ofethne iver lection tactorwm. | in addition to reflection, five 


other independent factors (anxiety, impulsiveness, 
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achievement-persistence, integrative complexity and incorrect 
speed) were identified. 

it. was; suggested that:R-I ds,,a domain, specific vari- 
absLe; .andypit fis note redacted. to .established, personality 
constructs. 

Generally two indices, response latency and number of 
Onronsi,< ane jointly wmpLoyed «to y.denti-fy ne filec tiver,and 
impulsive. subjects. . Response, latency has been considered 
aS the mene, important-.ot,. the. majon andex .of -R-iL.. ) Since, ithe 
minor index of. R-l,. number of errors, showed a consistent 
tendency for s:trenger :rehationships: with: other variables 
than did the major index, response latency, it was 
suggested that the operational definition of R-I is in 


need of further consideration. 
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GHAR TER ul. 
BACKGROUND TO THE STUDY 


RetlectionsImpulsivity 

Kagan, Rosman, Day, Albert and Phillips (1964) have 
developed anew Goustruct;sretlection-impulsivity. The 
relationships of reflection-impulsivity with personality and 
CQQULtiVe eVariables are not clear (Kagan cet,al, 1964)... Accord- 
ing to Kagan (1965a) reflection-impulsivity has a functional 
association with .performances, especially,those of 
educational significance. It was thought that a systematic 
ScIOraLuOUsOt ere Lationships between aameasune of.reflection- 
impulsivity and measures of several established personality 
and cognitive,.variables might,be.of .some scientific value. 

Gyenbacheand: Meehliil95S5) ssupport.the-contention 
stated above in the following statement: 

mLearning more about” @ theoretical construct 

Poetic te meOaselaborating the, nomological 
network inpwhich,it.occurs, or of increasing the 
Uommmmetcires see tire =COmMponents 7 At east in ithe 
early «bistory,0£;tbe,construct, the network widl 
Dee Mivemeavrma. che. CONS Tructy Will WaaSe ye Lubhave 
few.connections. (p.,290). 

The purpose of the present study was to realize the 
objectives.of "elaborating, the network’ and “increasing the 
definiteness,of.the.components!'’.of reflection-impulsivity.. 

Much work has been done on impulsiveness in the area 


of personality and scales measuring impulsiveness, restraint, 


Org~mpuise control. exist ian .the current personality 
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inventories. The Guilford-Zimmerman Temperament Survey 
(1949)-,con tains: iayscale ion-srestraintecthe Cattell 16 
Rersonalmtemeactor Questionnaire (Cattell et al, 1957) 
has a scale measuring enthusiasm, while Thurstone 
Temperament schedule (1953) contains a measure of 
mmpelsiveness. “Twain (1957) found five factors of 
impulsiveness in?%a factor analytic study of various 
PonecGtscmOleInpulsayi1ty. WRarratt, (1965) factor analyzed 
Soores One Gui trord-cinmerman, “Gattell’s 10 Personality 
Factor and Thurstone Temperament along with scores on his 
own (Barratt) scale of impulsiveness. He found that his 
Scale’ and Scales of ampulsiveness in the three above- 
MNemGroned “inventorres “loaded heavily ‘on the same factor. 
Gtaraccegsstic ei tems on ta scalevof impulsiveness are: 

(Pj) *bsactton- theispur “of ‘the: moment without 

thinking things over. 
G2 Wale ror fenewsay Peliadngs® and “later regret “them 
(Guivdionds 9591,» ps intl Zar 

Detinet Lon. o1- Reflection 

Kagan vet al (1964) define reflection, as “the. tendency 
to reflect over-alternate, solutions? or classifications ein 
Situations in which several response alternatives are avairl- 
able simultaneously." Reflection involves, essentially, 
assessing the validity of competing solution hypotheses and 
évaluating the suitability of the finally accepted hypothesis 
(carvan OOD ae eh aga s Tet lection: jthus,e1s> closely 


felarer to srestraint and non-impulsiveness, as defined in 
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the personality inventories, except that the availability 
of several solution hypotheses is a necessary condition of 


its measurement. 


Operationalization of Reflection-Impulsivity 


As stated above, Kagan defines reflection as the 
bendency. co consider-alternative solutions in problems with 
Hagin response Uncertainty. "Response uncertainty 1s.an 
esccttlaw eCloment. in the definition.’ In’a situation where 
Orly Onecetcsponse 15 available*to the respondent, the 
response uncertainty is minimal and consequently the 
Fe-pouse Iatency would. not be an adequate measure of 
Tetrection-impulsivity. Standard measures of this 
PertecCeroOn-ampulsivity fave generally consisted of ‘two 
Bert eoewceTivedrirOm tasks where the-sub ;ect 15 required to 
Match a Standard stimulus with an identical stimulus present 
Mmecieatrcavyeor nighly Similar stimulz. ~The two* scores are: 
Fespouse = acency (decision time) and number of errors. 
Response latency is the major operational index of a 
subject*siStanding* on" the" dimensi on® of refi ecti on-ampul Sivaty 
and it is the time taken in giving the first response on such 
tasks. +° This’ index’ ‘alone’ can” be’ uséd to®cilassify'subjects as 
réeflectives*or Gnpwlsives?* Nunber= of errers, \however5© is 
the minor index and it is the number of wrong responses made 
before a subject finds the identical (correct) stimulus. 


Response latency and number of errors correlate negatively 
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with each other. Subjects who take longer make signi- 
ficantly fewer mistakes. Although Kagan has used response 
fatency alone™to°identify’ réflectives 'dnd*’impulsives in 
Ssome©s tudres§ “he Yrecommends *(1965¢) “the"joint™use"oef "both 
response =ratency and nomber*@of "errors? te identify more 
Glearly yreflectivessand-impulsives. 

Those who score above the median on response latency 
anospée low athe median onsnumbern “of errors are classified ‘as 
fret Lectives while those who score below the-'median on 
mesponses latency and above the median on number of ‘errors 
ase slipulsi Ves. ichh's sprocediure- of iclassifivcation,; however, 
Weaves sa slarpe pattvor the sample wnelassitied.. This 
manerassieve cd spart.ot the sample jconsists of quick-responding 
individuals with few errors and slow individuals with many 
Cilors ww Secondary purpose Of ithis study was to determine 
how these unclassified members of the sample, largely ignored 


Pyeevdeen, dia Ler cron ret lectiveand. impulsive persons: 


Antecedénts*of Réfilectron-Impuls rvi ty 

Kagan (1965a) has hypothesized*three°factors that may 
singly or’ cotlectively account *forrindividualtdafférences 
in reflection impulsivity (R-I): (a) constitution, 
(b) motivation or extent of involvement, and (c) degree of 
emphasis on quick’ success vérsus possible failure. One of 
the three determinants of R-I, "quick success versus possible 


failure", may be generated by two relatively incompatible 
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social demands: "Get the answer: quickly". and. 'Do,not; make 

a mistake". An impulsive child is more oriented towards 
getting the answer quickly. and.is a high risk-taking person 
Wotlerasrerlectiverchild puts tpremium; ongnosymakingathe 


mistake and is a low risk-taking person. 


Correlates of Reflection-Impulsivity 


SOME attemprs, nave been made to find correlates of 
reflection-impulsivity (Kagan, 1965a, 1966a, 1966b). 
According to these findings impulsives make significantly 
moré €rrors in reading and word recognition tasks: and are 
morcerixke ly, tG7O.fer incorrect solutions on inductive 
reasoning and visual discrimination tasks. As revealed 
Pe foelt.eenistOtacs Of a. number of ten year old children, 
Prewtecirective cilildren demonstrate higher standards of 
Mesecty Or intellectual tasks and-persist longer on these 
tasks; have stronger tendency to avoid interaction with 
peer. group members, and carefully watch the group for the 
Pi reteeLew days. O. SCHOOL DeLoOre DartrCcipating, in. group 
activities (Kagan, 1965a). Reflectives also show a 
colusistent. tendency toy avoid: dangerous situations, andetend 
to possess slightly better verbal skills, as compared with 
impulsive children (Kagan, 1965a). Bernstein. (1961) has 
1dEnCILieds two formseor. communi cationgcodues: resi ricted: and 
elavorated.) _ReéStricleUdscoues Lack 1nespeeiricityrand 


GAaccnesrS ye wencences. arésSampile, Short and often incomplete. 
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AccCoraing to* Hess: and’ ohipman” (T1965) *"thée-bas i eY¥qhality 
of this mode is’ to limit the range and detail of concept 
and information involved." Elaborated codes, on the other 
hand, are those in which the message is specific and 
individualized. “These” codes allow greater’ flexibility of 
expression and higher degree of discrimination among 
cognitive and non=cognitiver content. Hes‘’s“and' Shipman 
(1965) have found that modes of communication (elaborated 
Or 1esuricted), tamily Control. systems’ )(statuse Oriente dor 
person oriented) and maternal teaching styles are related 
Comrerlection-impursivety.” * These ‘authors -al'so found ‘that 
Motlers sas well as cir idren trom nren socio-econonre status 
eroups are “less impulsive as compared with mothers and 
Cmiteren, 110m low socio-economic status vroups. +e here a s 
Ho Micit Pon OL wiethier the dtfrerences “are Signirfreéanit or not. 
Thege autiiors used thet rgel Sorting Tas ein which 
Ssuvfecets are requrred to make “twelve consecutive sorts of 
Figures placed in prearranged random order. After each 
SiGe tiey “are uasked: TOT OLVe Utherr Ureasonwiorgputting certain 
Fipures topethere | The responses gare vclassiiredvinto 20ur 
eategories. -Thesnumber sor ptimes sa ksubject seresponses mares 
into a relational<contextual category was uséd as an index of 
impulsiveness. Shaefer and Bayley (1963) and Kagan (1965d) 
Téepogt that stheresis sa6sientircan tine gative corre lation 
between vigour.of motor activity and attention. Studies of 


thevlite histories of children (Kagan, 1965a) reveal that 
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children displaying more vigorous motor activity are more 
likely to, be,impul sive. .;Some, evidence; also,exisits. to 

show that, reflective persons.condition more intensely.as 
measured, by... esastencento,extdnetion in)terms-.of,GsRk 
detleel ion sarc ymoresiucely to,belong.to,a highere socios 
economic, oroup.,.Campbe 11.41.9608) .and show,betiLer.persistence 
With dicticuls tasks.~/Kagan, -l96Salwoin addition, to,the 
eorrelatesof reflection-impulsivity.mentioned above,,' there 
are many other dimensions in personality and cognition that 
ge bikeoly to beerclatedutouthas varaable; 

Ongthe, basis, of, previous, findings» fifteen. variables 
were.selectedeto.elaborate.the.network.of,relationships,of 
PeoMLeSlLON-AINPULSIVIityyand-to;determing, the, relative 
Sagniticance of the. two, components,,response;+latency,;and 
Dunbes Orne rrorss From therypoint of,vaew,ofeconstruct 
Veda dation, (Cronbach.and-Meehl,.1955); : buidding,of)an 
apncopreate neLwork.~i1S,ofpereat,Vvalue. ing clarifying the 


GOONS it Lucie. 


Reflection-Impulsivity and Personality Variables 


Investigation of the relationship) between K-12 and “the 
following personality variables was. conductéd:. (a) eéxtra- 
Version y (bJ)uwTisK staking ielG bbOcusSmomaceitrol, (d) agreeing 
response set, (e) impulsiveness, (f) anxiety, (g) neuroticism, 
and (h) persistence. ..The rationale for the inclusion of each 


of these variables is outlined below. 
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Extraversion-Introversion and Reflection-Impulsivity 


Ties keyove Fenten-tsi Crm tthe ode fini trons! sof rext raversron 
and introversion are very pertinent to this link. Accord- 
infa leo teysien cK eanrd' eRachnianr 619g); mt rbojerthe textravert 
RAaGNheS! Ss GCrabDl eel pkés: partie sticias) mianycfrrendst. andeis 
generally an impulsive individual ...", while an introvert 
Bere nrs trusts thesinpulse of themoment; ‘looks ‘before he 
Peans ) Jee. seysenck (1960/a) fion.-the ‘basis ‘of Jensen's 
Wore l0O4) >) Freports that *extraverts ‘solved the .problems “in 
Sie favem serrogressive Matrices tést oLintelligence signi- 
Peoalroly Laster; titan the “introverts and: made’ more errors, 
ttougm the differences in “errors did not ‘reach the accepted 
Srciercance level. “ysenck.(1967b) mentions several 
studies that demonstrate the relationship between extra- 
version and speed. The following statement from Eysenck 
(1967a) suggests a very close parallel between reflection- 
impulsivity and extraversion-introversion. 

One of the earliest findings relating to 

extraversion/introversion was that extraverts 
op foforespeed i mintrovertsisfom accuracy), when 
there Pissthe-possabimity. om cho1cevimatiec 

Carryime lout roiiear. experinenita retdsic tip 2p. 

Besides the two common elements of speed and accuracy 
we find that: Eysénck’s “possibulity, Of, ehoice 91s very 
similar *to ‘Kagan’ s “response tuncertainty ... We-have’ already 


observed that reflective children show better task mastery 


aS Welteaswpersceovence On ince Pléectual tasks » Parallelling 
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that finding, Eysenck and Rachman (1965) report. that 
introverts show significantly better persistence and higher 
levels of aspiration. Even with respect to conditioning, 
reflectivesc (Campbell ,>1968)eandeintroverts (Eysenck and 
Rachman, 1965) are similar in that both condition more 


intensely and take longer on extinction. 


Risk Taking and Reflection-Impulsivity 


Ragaierolieves: ciat reflective subjects ‘are low risk 
Boceroewhiereas “impulsive subjects are high risk. takers (€1965a). 
Pt makes anturtive sense that reflective subjects’ would take 
father conservative risks because of their tendency to spend 


Grmicwti tne evalugtion "of the’ consequences’. 


Impulsiveness and Reflection-Impulsivity 


tiem bios sweenticactveOtvre. 16éCtion-impulsivity, is 
Pree 1rom any. Subjectivity. Both “response latency and 
NUMmbeI OL errors can be recorded completely objectively. 
ipaestudy Ot. thas kind it is desirable: (Campbell and: Fisk, 
15°) to see how ampulsiveness as measured -by a ‘selt- 
Feport type imstrument relates, to rerlectron-impulsivity 


as measured by latency and errors. 


Locus of Control and Reflection-Impulsivity 
Rotter has suggested (1954) that the performance of 


an individual on a task is affected by: (1) individual 


expectations as to whether the outcomes are the result of 
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Tuck or ‘skill Vi sand ee2ethe evalie tthae*the individual 
places fom*tie “outcomes. Internally *controlled people 

view themselves as active causal agents, whereas those 
extemabkly "control Fed *belwveve’ that’ they’ are’ passive 
recipients of effects.’ People with predominantly internal 
Eanrerolporereintorcement take longer on difficult problems 
PJulaan and Katz, -19608) and are more likely ‘to belong to 
higher socio-economic groups as compared with those with 
peeaomiirancly external control, (Franklin, -1903). .A person 
whowpelieves that the outcome of his behavior is a matter of 
SctrleisemOte likely tOvapp ly tre "ski ll-with “greater care 
HmesOhvine aepropilem and so delay his response in “trying 


BOmLerdrene cOLTeCceeresponse. 


Agreeing Response Set and Reflection-Impulsivity 
Couch and Keniston (1960) developed a relatively 


eomtent tree scale to measure agreeing response set. The 
Scale "places Sub)Jects on a“"yeasayer-naysayer: continuum, 
Wescriprions of “yeasayers™ and “naysayers “are” oD partreular 
Pi terest here. On the basis of ithe scerrelacrens soa tuc 
Response Agreement Set with the Minnesota Multiphasic 
Personality Inventory Couch and Keniston (1900) observe: 
Yeasayers seempe to. be, SY id= dominated’ 

personalities with Joc le’ concern’ about* or 

positive evaluation of an jintvegrated control 

of thei rampulsess +) Theyt'say they express 

themselves areely -and: quickly.»  Thear. psycho - 

Woruca ly anert vaca seivery Vow, o that? s+” very few 


Secondary Processes intervene as screen between 
underlying wish and overt behavior response.... 
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The 'disagreeing' naysayers have the 

G@pposite orientation. For them, impulses 

ame Secnmas etorces srequirin gi-control, and 

perhaps, in some sense, as threat to 

general personal ability. .The naysayer wants 

to maintaintinner equilibratmed.thwWe might 

describe thisyas state »ormhigh psychological 

inertia=impulsescundergovaseriessofidelays, 

censorships and transformations. before they 

arenpermrtted! expressionn (ppi465164). 
Couch and Keniston (p. 164) attribute to "naysayers" an 
motatude of LStimuluse®regjection.--Planpervasivevunwillingness 
to™respond®to- impulsive* or environmental forces". Messick 
aoe ritczkys (1965) report a sienificant.correlation of .42 
between the Barratt Impulsiveness scale and the Response 
meneementwscale, iin swviewsof ithe: descriptions of “yeasayers" 
avam naysayers. 7; eeseems that tthe. anclusion jof this 


Variable. in the network would be relevant. 


Anxiety and Reflection-Impulsivity 
Pr fas been suggested by Kagan et al (1964) that 


anxiety may be a strong factor in impulsive behavior. 
Reeceéraine to these authors an-impulsive child finds it hard 
to delay the response as he fears that any delay may be 
interpreted by the examiner as an evidence of his inability. 
This ‘anxiety about his ability would: resultein, quick 
responding. On the other hand a minimally anxious child, 
who is confident about his. ability, can tolerate the delay 
and selegtatrefiletctiyelynorsinces thee Eyeiencke Pers on ali ty 
Inventory yields scores. on) neuroticism in- addition’ to extra- 


version it was decided to include this variable in the 
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network mainly for exploratory purposes. 


Persistence and) Reflection- Impulsivity 

It has already been observed that reflective 
children are significantly more persistent on difficult 
tasks then impulsive children. The latter group should 
Pricer t dirticultrto persist on difficult ‘tasks ‘because it 
Reciures-pdelayvine the: response ~» iurneaux'js «Level Test is 


a measure of persistence (Furneaux, W960 ye 


Reflection-Impulsivity and Cognitive Variables 


igje Trollowtng ,Coonitive variables were selected: 
Payemental speed, (b) verbal ability, (c) -school achievement, 
(dj) integrative complexity, and (e) analytic ‘tendency. The 


Mea wenabe Oreste? sinclusson in, the study 1s given below. 


Mental Speed and Reflection-Impulsivity 

Accordane bo; urme.aux%.(1960,) ythere .ane.at least, three 
reiwLat ively pindependemt. determinants, of problem, sioil wimg 
ability.: speed,. accuracy..and persistence. . Although impulsive 
neop Lée.s :by+,deii Lt i,0n,,. have, shont wespons ¢ slatencies,.ait, was 
thought appropriate to see how a mental speed variable, by 


HUGN CAUX < pst e-le ted ytoek.- L. 


Verbal Ability and Reflection-Impulsivity 
Kagan (1965a) reports that reflective children have 


a tendency to possess slightly better verbal ability than 


impulsive children. Shipman and Hess (1965) also suggest, 
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on the basis» or Bernstein’s~(1961) theory, that elaborated 
modes of communication are likely to result in reflection. 
It is safe to assume that elaborated codes would. have 
fumcrronalwre lationship with ‘verbal*ability. In:view of 
tis wevidence tt became desirable’ to ‘add ’vyerbal-ability te 


the network. 


School Achievement and Reflection-Impulsivity 


Kapan. tias “repeateuly~ stressed tre importance od. R- I 
for euncatron (cr oe. Lo0Da, LVO0dy iis Post ti on+4's> that 
Mviasive Cis aren marx subject to- Trust ratron~ and= ridicule 
a a2 COlNsecuuence of their habit or e1vine obviously incorrect 
aiswers. since teacners often do not: have. tolerance for 
miecprec Garepiies simpulsive "children unduly suffer in the 
PEecessor Education gnd "fail to realize their “potential. 
According to Kagan (1965d) an impulsive child most likely 
goes through the following sequence while attempting to 
soureudeprou lem scimpulsive (sélection of an invalid ‘solution - 
sequence results in failure which in turn causes anxiety and 
this) “ale ty~ gives tise tonse lection. Or aesecond Sequence, 
resulting an fai lure. again *-and*so~ the cycle™ continues. 

Such a history: oP faitures* results" witimetely an tne ‘chald's 
withdrawal from problem situations and he becomes apathetic 
or hostile, towardsjantedhectual, tasksaendt, the daneyof 

reasoning provided above is valid then an empirical investi- 


gation of the school achievement of both impulsive and 
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reflective, chistd ren, 1s) snequime d, 


Integrative Complexity and Reflection-Impulsivity 


integrative ‘complexity wzefers to the degree of 
differentiation, within the concepts, and integration 
among them. The higher the degree of differentiation and 
wee cratLon the, morescomplex the person is. Sieber .and 
Lanzetta (1964) found that conceptually complex people 
took longer and sought more information before making a 
decision as compared with conceptually simple (less complex) 
people. ! Accordingly, it.iseems plausible to expect.a 
posi tive, rehationg be tweem ca), measure, of)1's tructura 1 


comp lexdsty, and, reflection; 


Analytic Tendency and Reflection-Impulsivity 


INemMenLUONMOr the reflection variable was first. made 
Dye Kagan, Moss sand sig¢1.(1963) whrle trying,to, explain 
theoretically an tanalytic attitude which they observed in 
a large number of children. 


One of the possible antecedents of. an 
analytic atti tude, is.-the. ab idasty, stay anhibajt 
motor discharge; the ability to modulate 
behavior in the face of irrelevant stimulation 
that, tempts ineactivity .wthewabiinty to. rep lecc 
iN Situations. ithateelicit, alternative. .1.es ponse 
tendencies (p. 110). 


liarvey (1966) found that conceptually complex subjects 
took significantly “suorter “time wthansconcepttally simple 
subjects in solving the Denny Doodlebug Problem. Harvey 
(1967) describes two types of complexity: "content" and 
AAructural Pers measures. dre’ of *' content’ complexity 
whereas measures used by Sieber and Lanzetta are those of 
“Structural” complexity. 
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It was the enquiry into the determinents of the 
preference for analytical conceptual groupings, where 
Suetesse dependedsonithée ability topfindtsamilarities among 
tie dvi rerentiated parts: of, thesstimuliy ins a group; that 
ted Kagan and hassco-workers: (19604) to postulate, two 
fundamental cognitive dispositions: reflection over alter- 
mative solutions» and analysas-of visual arrays. Since 
analytic tendency) is ithe mothen variable, it was thought 


proper to include: thisyvarvable am the network. 


Sex and Reflection-Impulsivity 


Maccoby (1966, p. 29) has reviewed: several studies 
on relationships between: ampulse control (reflection) and 
Ehemise G1 whalvtice concepts, adoption of, a winning 
Stratery, “copanye and antellectuad.anterest, for) both 
Sexes, ohemcomes estoy themconclusion that, "impulsiveness, is 
Seieceat ive sacvOmor ~ateneastesome: aspects of intedilectual 
geve lopnien tinbiovs,, buts torres irds. 1 ti si less) negativejes 
andy pe rhapSmeven) ay/pi0sii t ivecy -ychactor. 'yeabewise et; alg Soa) 
apse. believes thatjamportant, sexudiife rencesi.exi1 Ss tea ners 
area since they found that response latency and number of 
Errors, correlates ienitircantly wi thediirerent «variuap lesa 
the two groups: Kagan (19654) reports ditferent correlations 
for boys and girls between error scores and verbal ability. 
However, Ward-(1968) found no sex effect on either error 


Scores or response latency. Most of the correlations 
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reported in suppért. @fxéather position (sex differences 
or not) are generally low. However, it was considered 


that the matter merited» furthereexploration: 


Socio-economic Status and Reflection-Impulsivity 


Reverence, has alreacy been made to the works of 
Shipman and Hess (1966) and Campbell (1968) to the effect 
that a. significant relationship exists between socio- 


economic status and R-lI. 


Summary of Predictions 

The majoripredaectaonsbofithe present study may be 

summarized as follows: 

Mapercr ecelvensubyects. will signrticantly differ 
from impulsive subjects on the variables in 
this study. 
top leewaverage scores of impulsive Subjects 

will be significantly greater than the 
avevavesscOreseon retlective subjects onthe 
following variables: 

(ie oRisky rakinie: 

(2)  Impulsiveness, 

(3) Response agreement, 

(4) aExternadxdocusrofy controds 
(SiedMentelespeed; 


(6), Extrawversiony; 
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(8) Neuroticism. 

(b) “The average scores of reflective subjects 
wilitbe*sfenificantly greater: than the 
average seores of impulsive subjects on the 
following variables: 

(9)- Persistence, 

(10) School achievement, 
(11) Analytic tendency, 

(12) Integrative complexity, 


(13)—Verbal ability. 


Most of the variables will load on a common factor 
Gin serlection':. 

Ré€sponseslacency, integrative complexity, 
Wersistence, verbal ability, analytic tendency 
and school achievement will load positively while 
Number wor errors: and risk taking, impulsiveness, 
mental specd, extraversion, neuroticism, anxaetu, 
Hocus of control, response agrecment sancdesocia— 
economic status will) load negatively on, the Same 


hacLor. 


This» as®a minorVexploratory prediction. ft is 
predicted here that differences between high- 
latency; “high error and low-latency, low error 


@roups exist) on- the variables listed below. 
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Differences between these two groups and the 


two major groups of the study, reflective and 


impulsive groups are also predicted on the 


same variables: 


(1) 
(2) 
(3) 
(4) 


Mental speed, 
School achievement, 
Verbal ability, 


Persistence. 
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GHAR TER, I1 
METHOD 


Subjects 

The sample for jthis*'study consi's'ted ‘of 'ZI7 grade 
ten students, £rom two Alberta high schools ‘representing 
academic and non-academic programs. No attempt was made to 


make the sample representative of a predetermined population. 


res ts 
Thertests are listeusin, Lable.hie+Bnnet descriptions 
Of FEhe itests.eare given bejlow.+ Detaihs jmay,.be found, in 


approphiate references. 


Matching Familiar Figures 

Out of the three measures of R-I, the Matching 
Familiar Figures (MFF) was used in this study. This measure 
has been most frequently used by Kagan (1965a) and other 
researchers (Lewis et al pgl96%s Mando.,and Kagan, 1968) and 
appears to have higher reliability as compared with the 
other two measures, Haptic Visual matching and Design 
Rétali- Test (Kagan, 19654) 5 UMPR) consistspote severay 
Similar problems. Each problem has a standard familiar 
figure, and Some, Variants of the standard, -Uhe subject 1s 
required to find the variant which is identical to the 


Btandara. § hivis ues t has twoversions child and’ adult. 







Tl S$aTqano wad J 


GOHT AM 7 , 



















Ppa 
atostdue 


stg VIS to betetenoo ybute edt rot elqmse ofT 
| q 7 


7 

josesotqet 2foodse did stiodiA owt mort ~2tnebute met 

e “<M 

‘tj obsm esw tqmetts of .emaraote Simebsos-nom bos simebsos 


.nottsiugog benimrotebetq s to svidatimeesrqes olqmse ony eAsm 
* ns si 7 =e 


eteor 
2emoitarto2eb teixrd I ofdaeT ai beteil ers eteet sdT 
ni bavokt od yam elieted .woled mevig S18 eteod odd Fe 


- ie 


aks aepiiatils ee 


esto id teilinst onidotsM 
¢ : @: : 
oninntsM odt ,1-8 to 2®eryesem sexdt edt to FuO | 


stuepeom 2idT .ybute efdt mi bees esw (TIM) eorugit tsilims’, 
aa | = eae ee 
tedto bas (s20eCI) msgeX yd beew ylsmeupet? tzeom aged hey 

bas (80201 ,nsast bas obmeY ;80R1L . 1k + iwel) ered Tage 
map 


ee Tee =r 


ial 


efit dtiw bersqmoo eas saben ste? base oved of a 








20 


TABLE I 


TeororOore  iv siltt ofU DY 


Co A 


Variable 


Test 





Response Latency 


K- — 


Number of Errors 
Extraversion 


Risk Taking 


Locus *or- Control 


Response Agreement 


Impulsiveness 
Anxiety 
Neuroticism 
Persistence 
Mental Speed 
Verbal Ability 


School Achievement 


Cognitive Complexity 


Analytic Tendency 


Socio-economic 
status 


Matching Familiar Figures 
(Kagan) 


Pyosenck Personality, “Inventory 


Choice Dilemmas Procedure 
(Kogan and Wallach) 


F-B*ocale- (Rotter) 


Response Agreement Scale 
(Couch and Keniston) 


Barratt Impulsiveness Scale 
Epos AnXvety Scale 

Eysenck Personality “Inventory 
NUL tetro Lever rest 

Miffermo opeecd lest 
Lorge-Thorndike (verbal) 


Grade “IX (Department of 
Education). Scores 


Imterpersoival Slonice at 
Inventory (Tuckman) 


CoOncep ities ty tes lest 


Blishen Scale 
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The difference between the two versions is essentially 

in the number of variants, one of the variants being 
rdenticakrtowthe hsitandatda iTheischizhdcversi on vas es:ix 
variants while the adult version has eight. As the 

Sample consistedjort Mmigh school students the, adult version 
MaceUuUSeGeLOlr, preacet Gispersion. rhe test consisted of 

mec Ve stLensS.. J he fixst two,1tems were, used for practice 
and the remaining ten were used to determine total response 
Doeency sedeciSion time “for the first. responses) and.total 
MOMverTOLeerTrorss (errors made before. finding the correct 


wespouse). | All 2l/ studentsywere individually tested. 


HysenckiePérsionia kintybinventory 

Whe Eysenck Personality Inventory (EPI), which 
Secoreine fOr uwingoes (1905) as a revision of the Maudsley 
Personality. Inventory (MP1), is designed to measure extra- 
Vets. Onweald NeuLroticism 22 the two most important sources 
Oievataance in personality questionnaires found by Eysenck 
inaaenunmber of. factor analytice«studies. The’ EPl,) according 
to its authors (Eysenck and, Eysenck, 1963) has some 
advantages over the MPI. The EPI is more understandable 


aidphasphagher réla@abaility.. 


Choice Dilemmas Procedure 
Kogan and Wallach (1964) used seven different measures 
of decision making (risk taking) and related them to 


impulsiveness and a variety of other personality and 
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cognitive measures. The Choice Dilemmas Procedure was 
selected, as,a, measure of,risk, takings in. this; study: because 
this instrument has twelve items depicting a variety of 


lifelike situations with genuine risk taking properties. 


Petar Extermal, Control, Test 

The Internal-External scale (E-I) is a forced-choice 
type instrument in-which the subject is. forced: to choose 
between an externally-worded and an internally-worded 
Seatement. | ihéestotalinumber of externally-worded choices 
eerermines the subject's score, The scale has twenty-five 
meens» as given Dy Rotter (1906), three of which are filler 


mtems desizoned to obscure the-purpose of the- test. 


Agreeing Response Set 

Couch and Kenis ton. (1960), developed. the Agreeing 
Povo ce scm ocite (nko) = tits sa relatively content- 
Preemmeasutre.ot. agreeing response set. ‘asi.a. manifestation 
ef individual personality.. On-the basis of their work with 
200 volunteers, who were. tested: on a total-.of.681. items, 
an over-all agreement score was produced. Items that 
eorrelated..40.or higher, with the total score, have, been put 
together ina short scale. measure of. the agreeing response 
tendency. In all there are fifteen items in the short 
Scaleswna chu aseused Ane tis study, Ine subject 169 forced 
Gither tO,agrec Or disagree with each of the firteén state- 


ments, with the number of agreements being his total score. 
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Barratt Impulsiveness Scale 
Barratt (1965) developed the Barratt Impulsive- 


ness Scale (BIS), a self-report, forced-choice type 
measure: «The scale hasotwenty=six items,’ fourteen keyed 
tone landitweltveckecyednfialiseen Ltchas highncorrelations 
with other existing scales of impulsiveness found in 
Guilford-Zimmerman Temperament Survey (1949), 16 PF Scale 
(Gattellmet alpri957) ‘andiThurstone TemperamentqSchedule 
Or9SS% .Serher cortélationserangerfromiySéntoer66. NAcoord; 
inylysttheobistwasrconsideredeadgoodcnépresentatinve of 
measures sofvimpulsivenessenecThe BLS fhasebéeniusedaby 
Messick and Fritzky (1963) and Kogan and Wallach (1964) 
as a measure of impulsiveness in studies of analytic 


attitude and risk taking behavior respectively. 


fier (PAT Anxiety ocale ‘Questionnaire 


Dime rhee erry Eten, ObJeCrive questionnaire 
measuring general free anxiety level. According to Cohen 
CroG> me ientss dumacure: fruit, of" 4 third of a.century of 
both methodologically and clinically sophisticated large 
SoaLe (factOmanalyerc research il p.a:2.00).1 heap ulebey 
coefficients for ‘thes totals anxiety scoremrancew rom Ueto 
eo 3. 

Evidence 4wa th, respect “tosthe validity .o fete test is 


satisfactory according to Cattell. and Scheier (1963). 
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Nufferno Level and Speed Tests 


Rothrépecdtantrdevend tests) involve) letter:seriess 
type» tasks in which the»subject is required: to find the 
nextoletiterbaccordang tosthearulesinherentein thehseries. 
ihembevethtestecontamnstsevéenrcyelesdoftinereasing 
dpféaculty, eachicycletconsistingnefdfive rtemssof 
SomilaridaffrcudtyentbachPeychenisuscoredtseparatelys 
The maximum score is 700 indicating that every question 
of the Sevenecycles /hasrbeenhcorrectlyeanswered. Usually 
Subjéebs doenotipersistion thenpdrftfinéeulktceycles and scores 
refleetcamemnopfomnpersistence.shSufficientetimeégwas given 
to enabse allythe stbjyeetsstocéinushithestest? 

Themspeccmtes® consists fof stwenty-~one problems 
Mawmvemthe same plevell of idivfificulty. «“ Three sections in 
poemtcest ‘provide Sufficient practice forthe actual test 
and foretherprocédiineiofiencirciing the last response on 
hearing a sound. On the actual test subjects were required 
to encircle the last response on hearing a tap on the board. 
The first tap was given after twenty seconds and the 
remaining ten taps were given after forty-second:intervals. 
Average time for one correct response was calculated. 
Longer time for correct response indicates mental slowness. 

The «spéedsand ilevebntds ts were iadministered 


consecutively in one session. 
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The Lorge-Thorndike Intelligence Test (verbal) 

According to Freeman (1959), Milholland (1959) and 
Pidgeon ul los9 yy thewLorge=ThorndikecIntellrgenceeTests is 
oné cof ‘the ‘best «group “tests available.! These«authors 
commend this) *testeforvits: clarity and statement ‘of 
ebypjeechi ves on peli aii Pntidstareycdnsrdered cveryesatisifactory. 
The following comment by Freeman sums up the assessment of 
this test: 

On ithe whole; Lorgé-Thorndike «series sis 

among the sounder group instruments available, 
from the point of view of psychological 
mistenes (with regard to beth content and 
concepts of intelligence) shown in selecting 
and developing-the materials, and from the 
point of view of statistical analysis of the 
Standardization data €p. 481). 


Verbal form (Level 5) was used in this study as a measure of 


verbal “ability”. 


The Interpersonal Topical Inventory 

The Interpersonal Topical Inventory (ITI) is a 
ZOtcea-cnoOrce measure of integrative complexity devised 
by Tuckman (1966). As compared with other measures of this 
watiap lente Wo... he This 1 Believevtest., The Schroder 
Paragraph Completion Test and the Sentence Completion Test), 
the ITI] as more objective and. casier to score. inere are 
six items such as: (1) When I am criticized, (2) When I am 
im doubt. ‘Each isitem ras six pairs: of statenents and the 
Subject is required to choose the one from each pair which 


Uoeveme Tevreseitativye Of is tee lings, Each statement 
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berones to ‘one *os the *rour systems “r- IV, “the ‘four “nodal 
points on Simplicity-complexity continuum. The subjects 
are~ required” to” show~therr=preference’ for"a*statement 
belonging to one system over another of another system. 
Pour raw scores “de termined “by “the Number of “statements 
erosen pelonsging=toethe= tour systems arevVderrved. *-Accord- 
over co luckmal s proceaure or classification, the raw 
eeQres are converted into deciles fusing’ college freshman 
norms). The highest decile determines the system to which 
a subject belongs, provided he does not score in the same 
Geetles oOreanothier systems “The limitation “of this 
erecsttrcatron procedure is that subjects scoring equally 
Preneinemore tian one systems cannot be classified. 
mouckmane (lOO. ps cel) States “that the objective ITI is 
weootchetal substitute for the projective Sentence Completion 


Pes teal arge scale Surveying of individuals for research." 


Gonceprual Sty les lest 
Kagan) Moss ana Sige Cros y developed *a"Conceptual 


Styres * reser Ceory Y’thrs ts "essentially a classification 
task where subjectS are required to choose* from three given 
pictures, two thateoo tocvétherain? someiwayw KRéasonetor 
their choice 1s) also vrequireds Similarity. amonorthe 
differentiated parts ef-thertotal’ stimuli wasethe criterion 
for including concepts in the analytical category while any 


Gtierecriteridn, eso. ,eatunctional relationship resulted in 
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the concept being included in the non-analytical category. 
Por exampleniintwodpicturess ohe ofgaados andithe other of 
a boy, both with an ear missing, were classified together. 
The subject, who states missing ear as his reason, is 

making use of the analytical category whereas another, who 


says that dog belongs to the boy, is being non-analytic. 


School Achievement - Grade IX Departmental Examination 


As the sample consisted of high school students 
(Grade xX) and as Grade X students follow many different 
PCaGembewalad NON-academic patterns, it became. difficult to 
assess their current status in school achievement which 
would be comparable over.the whole.sample. Curriculum 
amaweeacher differences were ies contaminate (confound) 
the achievement variable. As a result, it was decided to 
Hoe ele mrneuchaecvement Scores from the Grade IX final 
examinations (whach take principal-teacher ratings into 
consideration also) as the index of school achievement. 
At the time of the study all students in Alberta took the 


Grade IX Departmental Examinations. 


The Blishen Scale 

This scale 1S ame asure, Of ySOClO-eccOnomMice Status and 
is based on two criteria: income and education. It is a 
revised and updated version of the 1951 Blishen, scale 
(Plesben, 1962) eelie. scale has hagh correlations with 


another similar scale (Pineo-Porter) and its earlier version. 
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Procedure 

As ah, introductuer topthe research’ project. the 
subjects were told that the tests they were going to take 
eonstitute part of an’ attempt "to determine’ relationships 
between abilities and how people feel and act." 

Two examiners, one male and the- other female, 
eoministered the’ MFFeindividualdy to .one half of the: subjects 
@feeach) sex.) All: the,other tests: were administered in 
groups of approximately twenty-five under the supervision 
ererecacicrs Orpliceawriterm tloensure uniiormuty, 
MmieeTuetioOnc.or thesLorge-Thoridikes (verbal) were given 
Syeticewiiter teboth» schools through the intercom system 
nnGeNDELermosspecd and level-tests were administered along 
feet oo PoeDy Gieewrrter tovall.the,eroupsyin one of the 


sessions. 


esting oscredaule 

Four consecutive weeks were required to complete the 
ZGMIneSeratiomw OL che MFE individually to all the subjects. 
Pvcrave time per Student was approximately fifteen minutes. 
Phree-sessions, each consistines of eishty minutes, were 
required. to. ddminister the-group Césts. 9 (he testouwere 
given an the..ordersshown) an Table VAL leoroupsiog 
Subjects took. the, three sets of tests on three ditterent 
days... Of the totaly 2i/- subjects anvoived in the: project, 


LPS. took. abl the tests. 
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TABLES echt 


TEST ORDER 





session I 
Lorge-Thorndike (verbal) 
Bysenck Personality Inventory 
Choice Dilemmas Procedure 
session II 
ice ina) ex ceria ls n1VvVentory 
Response-ngreement. Scale 
individual, Topical Inventory 
TPA Anxtety Questionnaire scale 
Conceptual oty les ‘Test 
Sess LOM UL 
MUtteLirOnopeea. Lest 
Nurtterne Level lest 


Barratt JImpulsiveness Scale 


E—————ElElEllElEEESESEEEllSEE SES SSSSSSSSSSSSS—= 


Scoring and Analysis 

Each of the tests was hand scored and checked by 
two tindepentdent sico revsn le Mos ti otfiethes tests: presented no 
scoring problems as scoring directions were straight- 
forward and easy to follow. In some cases, however, either 
the scoring directions were complicated or they had to be 
modified to prevent loss through attrition. 


While scoring the speed test the objective was to 
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find the average number of seconds the subject took to 
answer anoitemecorrectidy.i |Subjectssshowed,, by,rencircling 
the last response in each forty second interval, how many 
items they completed in a section. Since interest was 
Centewedeon the correctospeed,tonlynthoseosectionst which 
mereceither totaldyeconrect ors mostiy .correctiwered taken 
into account while calculating the average time spent on 
a single item. Higher scores indicate lower mental speed. 

Scoring of-the level, test was relatively easy... The 
to@aisaieti thirtyééaved itemspas \divaiided admtos slevenr cycles, of 
five items each. Each level was scored separately. The 
Score] atreachidevel was determined by the percentage of 
correct responses. Percentages of all the five levels were 
then added together to get-the final score. 

The- JTI was scored according to Tuckman's instructions 
S@omichersubaects were assioned to systems, 1, Il, Ill, or 1V, 
ace@raine to the pattern of their choices.. This procedure 
Wetteavour mort) subjects unclassified... In.order to retain 
mlischeal/ os subjects, for factor sanalyses, it was decided 
to classify these subjects in a way that would be comparable 
to the rest of the sample. On the assumption that systems 
I-IV are equidistant nodal points, on a. continuum, it was 
decided to assign midpoint scores ibetweenm the two. systems on 
which they had scored in the same decile. , So a subject scoring 
Soiialivihbieh gon systems ih oand lid gotud score, of 2.5. In 


this manner we were able to assign complexity scores to all 














0& 


ot Aoot toetdue oAt siiieciiae to redmun paren 
anitforcome vd .bswore etoatdge Atzertos mot ms Tewens 
yasm wont ,iswretai baoose “rnen dose mi o2noqeor set od odd 
apw deeretmi somie .moktoe2 # mi beselqmos vod? emeri 
dotdw enortose s2eondt vino ~besge soe ToD ont mo bores, 
nsist otsw joerros yljzom to tosrxoo yiiszos tedsie otaul 
fo Jneqe smit ogstevs ont gaitslusiso elidw tavosas omni 


.beeqe Istnom towol etsaibai eetose tog iH MOS L oignie 6 


sfT .yess yvloevitsler esw test level ods. to gaitoae 











to eelovo navee osni er ef emeti evet- “said ‘to Lazo 
eiT .yletsrsqse berove 2aaw level dosd dose emer evit 

10 ogstaestsq et «d Santen 25W gue) fdos9 te oiobiel | 

s1ow alovel svit oft Ils to .esgttasores . 292nogzet soert09 
—seToDe Ianit oht tag oF redtagos bobbs cake 

emoitourteni 2e'nsmplouT of gnibros2s berose 26 ITi. odT ae 
eVI to ,ITI ,11 ,!f emeteye ot bemgtees srew etoe(due ont bas 
e1ybsse%q 2idT .esotods tient to AtesI ag eH? of gaibrosas 
tistet ot rebro al -boitteesloay atjoe(due ytrot sods tel 


Wi 


bebiosb esw ti ,z2eeylsns totast tot esoe (ie | Evi od: 0 


eldstsqmo2 sd. ia tedt yew s oi esoeidue, decid alpen we 
Bsn: aa ets ae 


4 









Sd he 


, * j 
| ee ca 2, 1% Bate 5 


ee fetta faaritte: Se iene sen ves MRM 











ol 


the [7 Sesubyecrs. 

scores of Choices Divemmas Procedure represent 
fue chances ro. successia subiect would like to’ have: before 
he recommends the operation to somebody close tolhim. If 
the cubject did notyrecomméend* thesoperation no matter what 
hiewechancées of succéss were his: scoréSwas maximized A 
Magn escore indicatesgiow risk taking. 

CONnCepLuaAl oaty hes l6S tel brief version) has nineteen 
items in all and each-item was-scored one (analytic) or zero 
(non-analytic) depending upon whether the subject took part 
Ge aheestimulj into consideration while putting, the two 


stimuli. fovether. 


Analysis of Data 

Out Of the total sample of 217° students, 173° took 
aul the, tests. Analysis Of variance and factor*analysis 
were used to test the predictions given above. For the 
Beaty s ia sO variance thie tOtal Sample of 217 was divided 
MeO nOULmehOoups ,Oll. the Dasis Of Scores On Tesponse* latency 
PAG MiMber wa errors. lhe Median fOr NUMDET OL €Trors. Lay 
Detween 6 and’ 7, Identifying those makine 7 Or more Criors 
as high-error subjects and those making © or* léss a3 low- 
error subjects. Ihe median latency In; Seconds Was, 07 o and 
this number determined the categorization of high and low- 
latency subjects. The 2 x 2 contingency table (Table III) 


Shows the number’ of subjects in each cell. 
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TABUBS, 1 DE 


24X 2UNCONTINGENCY , TABLE 


Response Number of Errors 

Lategoy High Low Total 
High a 74 LO 7 

Low 75 55 110 

Total 108 109 rg hl: 


One-way analysis of variance was done to find 
Mie@ener Girrerences existed among. high-error, high-lateéency ; 
ieeteerror, low-latency (impulisive); low-error-high latency 
frerlective) and low-error low-latency groups on some“of 
Miemver Tapes. lt these driiterences were. round. to be 
wontercanu Deyond £05 level then Scheffé multiple compari - 
sons between means were made to find which two groups 
Gtercrea sloniricantly trem each other. THis analysts 
Peeuvrded tests /.0r Predictions lt and IIT. 

[peOnrocr et Omtecsu.1 Or -redacuion Il, involving a 
COmmoly 1aclar Of reticction-impulsivity, replication was 
diieOroratecd 1 the, design. Yarrow, Campbell and, Burton 
(1968) make a strong plea for the-need of replication in 
behavioral sciences. These authors believe that only 
highly Consistent findings in replicated studies vautnerace 
a researcher to theorize about his findings (Yarrow, 


Campbell, Burton, 1900): 
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if, on the othewahand, herhas performed a 

Nearly exact repetition of his procedures, and 

Succonemspe Mistineonsis tency, there’ as 1itthe 

justification for takinpgThis findings seriously 

or for theorizing about them. There is more 

Work LOMDe: done, on procedures or theory or. both. 

By repihication of thisykind;lat thisrstagejnhe 

has spared himself the disaster of using an 

unverified finding as the basis for a next 

Eheoreticaly step when. andeed, othe first «step 

2S nonexastengt(ppato<10 de 

Factor analysis involved 173 subjects who took all 

Ehepntests.eciherebwere 88 girlsuandr85fboystimethisbgroup: 
These two parts were randomly split into equal halves, 
resulting in two groups of 44 girls each and two groups 
of 42 and 43 boys respectively. In a random fashion each 
group of boys was combined with one of the groups of girls 
that resulted in two random subsamples with almost equal 
members, (86 and 87) and equal sex representation. 
Principal component analysis was done on the two subsamples 
Separately. VYimbbothbedses factors with eigenvalues greater 
than unity weneséxtnacted.- The two ,correlation matrices 
were rotated orthogonally according to varimax criteria. 
The most mearimaetuhesetyveimnterms of a "reflection" factor) 
of factoms fineerthernpof ithe atwoestudies: lwas vaiccepted as 
target and the factor matrix from the other subsample was 
re-rotated by the Kaiser method for maximum overlap with 
the ytanget amatrinorOnky consis tent pPoeorzelatnons, and factor 
loadings in the two analyses were interpreted. Several 


factor loadings and correlations of .30 or above were 


ignored if they appeared only in one analysis. 
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GHAPTER® -Lid 
RESULTS 


in addition to the variables described in Chapter I, 
Sixeacheevement subscores (reading, language, literature, 
SOC#al Studges,. mathematics, and science).and four component 
Scomes Ot pnresrative complexity, rather than a single 
composite score, based on the number of statements belonging 
LOpevey Oc) che LOur systems., .were.included in. the analysis. 
Thise resuited in a total of twenty-three variables on)which 
Git erences between retlective and impulsive Ss were 
computed. Table IV shows the means and standard deviations 
Sorerefeectiverands mpul sive groups. 'Srpenrficant differences 
were found in the hypothesized direction on the following 
VarLamlesy (Table IV): 

(| Verbal: ability; 

(2) ~Persistence, 

(a) sReading, language, mathematics, science and 

total achievement. 

Differences on literature, esocialrstudies (ang socio, 
economic: status, were: foundvin «thespredicted direction’ but 
they$ did notj reach*sh onifitdfice(] abe 1V) . 2 Recordi | > 
only: partial! support, was (found. for Prediction, E. 

Tables Ve andeVkiprowides the untercorrelatzons among 
the Ssevereén Wariables. "as deseribed Une Chapter 1, for 


group I (N=87) and group II (N=86), involving all the 
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individuals for whom complete profiles were available. 
FOPRENHGAPUTPOSEEOfE the R£aeborr analysis aNSsinglercomplexity 
Score was determined as already described. The six sub- 
Seoresiof achievementeweresdroppedey Theseeproceduresswere 
adopted to minimize the influence. of these’ two setsS-of 
Wiwiamevattaoles sOMutaCtOrs. sulnCclusion.O1 Sex, icesponse 
Pitoucveald lumber Of errors brought the total-to the 
Grivrnairseventeen-variabies (Table I). 

AS yesponse latency and number of errors are’ the 
fecetwianineg Variables foreprediction il, .concerning.a strong 
commonuresilectaoneimpulsivity factor, theirfrelationships 
with other variables are shown in Table VII for both groups. 
Pesgonse latency and number of errors have. high consistent 
correlations with each other (-.44 and -.55). 

WaTimex accor GOreations of Six.factors with 
eigenvalues greater than unity are presented. in Tables VIII 
lami elie LOtated tactor matrix for group Ii gave a more 
Tireerpretable sfactor of retlection-impulsivity (Factor III). 
Response latency and number of errors loaded heavily on this 
££ CUCOrm In terms oO: the criteria of high loadings of Dok 
response latency and number of errors on a common factor 
(R-le Factor)haFactoralédhif{Table IX) with loadings of .811 
and -.709 of these two variables was considered more 
meaningful than Factor Vin «thes factor matraxsfor group. I 
With loadings of -,676 and..487 of these variables 


Yespectively, (lable Vill); . Factor V in the factor matrix 
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TABLE VII 


CORRELATIONS BETWEEN RESPONSE LATENCY AND NUMBER OF 
ERRORS AND THE OTHER FIFTEEN VARIABLES FOR BOTH 


GROUPS * 
Variable Response Latency No: of>Hrrors 
Group Group Group Group 
[ Ty. I Lt 
ex ap ds = 24 10 03 
2. MFF Latency —= -- -44 aie 
5. MPF fErrars -44 5'9 =i ae 
4. Verbal Ability 09 24 163 1 lea 
>. Bxtyaversion 02 “19 06 5 
6. Anxiety 02 = Aloe! 04 =U 
7. *ocus Of Control 08 ae eh 06 =()3 
8. ARS -Q1 -19 06 24. 
9. Impulsiveness =O -26 02 10 
10. Analysis 08 -20 <0) 7 20d. 
i. @ornect jResponse 
Timel 24 -03 -08 -12 
ae Pers s tence 10 L4 20.4 - 40 
13. Caution 02 -15 -15 -03 
14, Achievement ben 18 -34 - 37 
Jo. Neuyoticism =O 1 = 10 03 00 
16. Socio-economic 
Status 01 al =S 20 
i7. Complexity aaa -04 16 -08 


_ 


i. Mental speed 
Z. Risk taking 
*- Decimals have been omitted. 
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for group II was the most meaningful in terms of the 

above mentioned criteria. As replication was emphasized 

in this; study jand@ascinterest-wam> centeredwon the 
comsistency of loadings on the same factor for jthe two 
groups; factor matrix for group I was rotated: by the: Kaiser 
method for maximum overlap with the factor matrix for group 
Pim me resulting new factor matrix for group }il is presented 
in Table X.. Cosines of angles of rotation between the 
facroremmatrirces (Tab tes “Vill vandeX) -arer piven in Table XI. 
irmethas matrix response latency loaded .753 and number of 
erroes#-&/08 on Factor, JII1. this new factor matrix was 

ict mes OTtiopotral rotationtofethe matrixcthor group I. 
hMieigon tlOnaigcriterion used for interpretation of factors 
was the consistency with which different variables loaded 

on thes corresponding “factors “in ‘ther-twor factorjmatrices for 
the two groups (Tables IX and X). Moderate to high loadings 
tieweewere mOt) replicated were ignored. Factors I - Wl have 
been assumed to represent the same hypothetical variables in 


boeh factor matrices (Tables IX and X). 


Interpretation of “Factors 
Factory interpretation is basedyonwethe consistency 
between the loadings of the same variables on the same 


factors im the two groups. (fabdes ulx jand=X)- 


Factor I: Achievement-Persistence. Those variables 


witcon Lodged on this: actor, in order of their loadings in 
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TABLE . XI 


COSINES OF ANGLES OF ROTATION 


dees j Factor Matrix 1 (Table VIII) 
(Table X) I II III IV V VI 
I Sys Wiki 097 foe © aint, «165 
a Moe = 810 5 eoup Jp 25 018 054 
III G0 ae Or 13 916 24385 -292 
IV Seo) eke 478 108 sea. F737 
V Mea eee ese 006 oO Oe 
VI 033 240 359*05 -387 655-484 


* All decimals omitted. 


group nk; axe: 


Variable Group I | Group 11 
Achievement . 80 405 
Verbal Ability see gts) 
Persis cence uel 2AZ 
Meer rrors -.44 oe Oe 
sex =e 226 
Agreeing Response Set es Sao 


The yéry high loadings icf achievement, averbalgsau iia cy. 
and persistence sare the Keys tO sin tetpreting shi wae, 
Although sex and agreeing response set also load on this 
factor, consistently. moderate, loadings of MFF errors are 


Of Special interest in that achievement -persistence has 
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greater common variance with MFF errors than with response 


Latencywetheat «fatledsto load on thisisfactor. 


Facconell: Anxiety. tIhisfactor,is marked by the 


following variables: 


Variable Group I Group II 
Anxiety - oc 185 
Neuroticism Peel #56 
Agreeing Response Set aOD oo 
Sex 20 r0S 


High loadings of anxiety and neuroticism and moderate 
Poaaines Of aeree ing response set determined the: name of 
Barca oor. “ocx sogded Niener On this factor than on any 
Beiter. sEysenck ane Pysenck (1968) report correlations: of 
mo between Ctieir neuroticism scalé and Catteli"’s anxiety 
weowiowmepcdeleriuana ocheter (1965) report, that high school 
mer bomscores O.Seper cent higher ion their anxiety scale ithan 
BiembOYSvonmethe average.» These-findings are sinivapreement 
WLENSOUT Enter pretation of; this factor. Response apréeement 


also loads higher on this factor than on any other. 


Factor, Llls Reitlections; salhus Gactoniwas aidentatied 
by high positive loadings of response latency and high 


negative loadings of number of errors. 
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Variable Group I Group II 
Response Latency aks pou 
Number of Errors eel, = ial 
Sex = 47 Pe 
SOC1LO-E€CONOMIC: status oo 44 
Achievement Bas) wie 
Persistence oo wool 


iia eto miles ccy actor 1orsprediction If, Of all 
Piemceventect VartlabDles, Olly Sex, Socio-economic status, 
achievement and persistence load on this factor besides 


response’ lacency*andlaumber of errors. 


Factor+uVv: Impulsiveness. this factorjisun déntified 


by the following variables: 


Variable Group I Group II 
Impulsiveness ae: coo 
Extraversion 63 AOL 
Risk Taking aay) 44 
Response Agreement 34 24 


Impulsiveness seems to be the common element in 
these four personality variables measured by paper and 
pencil -tests. This separate factor-of impulsiveness deter- 
mined by these four variables has none of the variables 


common with reflection tactor, (Factor, LIL). 
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RactonM™: Integrative Complexity. This: factor 


is marked by the following three variables: 


Variable Group I Group II 
Integrative Complexity Beef (obs) 
Socio-economic Status 34 woe 
Risk Taking eae 2 - 48 


All three variables have higher loadings on this 


factor than they have on any other. 


Pactor Vi~ Incorrect, Speed. The following variables 


Moaaed on this. factor: 


Variable Group I Group II 
Mental Speed nO 7 . 86 
Extraversion 40 NZIS 
Achievement op ev ~ 75,94 


Bie wnegaci ye loadings.oc sachievement.suggest> that. this. speed 


is not conducive to. performance on school,oriented tasks. 


Analysis of Variance 


One-way -analyses-—-of—varianee--were—performed-—te—tes t 
prediction Ili regarding differences “amongmthe tour proups 
(page 32) on the following -variables: 

@L) SpVéerbal Ability, 

(2) Persistence, 


(3) .) Mental speed, 
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(4) Achievement. 

A chi square test for homogeneity of variance was 
performed: on the variances Obtained for each of the above 
fastadivariabllese ResultsSof thisMté6st aréfgivef) in 
Zapterxil, GOniySin thescasésof méntalispeed wasSthe .full 
mepethesis rejected (=.05}7 <Firatios and’ p values are 
Beeaer teat) lable Xtit, GAS the F ratios for verbal’ ability, 
persistence -and achievement are significant beyond .05 level, 
difmerénces between individual pairs of means were tested for 
each of these.three variables. 

Probability matrices for Scheffé multiple comparisons 
Peamealis Olwvervalsability, persistence and. achievement are 
mrecentcasiielablies XIV, XV, and XVI. Significant, differences 
were sound between high-latency, low-error (reflective) and 
Howealtatency, hagh-error (impulsive).groups beyond .05. level 
onlyain,; persistence. 

TAD EE Ome Nal 


HOMOGENEITY OF VARIANCE TESTS 


Ghatbency_errorsGlassafication) 


Variable df Chi 

(k-1) square P 
eave rba bs Ab. La ty 3 PAAR we) 
2. Persistence 5) 6267 .08 
3. Total Achievement %) ree Lee Boy 
4. Mental Speed m) DaGo 70% 
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TRELE PATIL 


SUMMARY OF ANALYSIS OF VARIANCE 


(bacency-rrrot Classi ti cation:) 


Variable Source Sos MES? df F P 


1. Verbal -GROUPS 289265 941.21 o4ioe8Se. 010 
Ability ERRor 52324.13 Tee ee 043 
2. Persis- GROUPS —118890.00 39630.00 3 3%,68977613 


He" «~OFCUERROR ©. 229478400 10773.63 213 


ST AcHiLeve- GROUPS Trou eT sneyeern ct ona ete TUE 
uo ERROR 1887.82 Ba6s 21s 
A. Mental. GROUPS  374272.00 124757.31 Beeson 279 


Speed ERROR 76733696.00 360252.06 213 


Se ee 


TABLE XIV 


PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON OF 

MEANS: LATENCY-RESPONSE CLASSIFICATION-VERBAL ABILITY 
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Verbal Ability 
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TABLE XV 


PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON OF 
MEANS: LATENCY-RESPONSE CLASSIFICATION-PERSISTENCE 





Persistence 
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TABLE .. XVI 


PROBABILITY MATRIX FOR SCHEFFE MULTIPLE COMPARISON OF 
MEANS: LATENCY-RESPONSE CLASSIFICATION -ACHIEVEMENT 
(7 ee ee 
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CHAPTERS od Vi 
DISCUSSION 


Théeietirsteofetheipresentefindings!)to be.discussed 
concermsSoePredattiontist ReflectivesSs,rasipredictedysrdid 
have significantly higher verbal ability, showed signi- 
Srcantdyn bette repersisitence” andt performedasignificantly 
Better?in school-subjects as compared with impulsive Ss. 
The present finding? of)/ significant! differencesmbetween 
the two groups in school achievement contradicts an earlier 
findunga(Campbeid  ai968)}e oThéhpresent fandings: lent partial 
SuppoOrtetoaPredictioncllyeoncemningithe differences between 
Ferlecti ven andaampul sivéewSsn inhtermsfofrthe variables 
included: in thissstudy. oThe resultsnwithorespect* to verbal 
ability andkpersistencesaréiin apreement!/ with the results 
reported by Kagan (1965a). Kagan compared the total time 
Spent by reflective and impulsive Ss with hard tasks and 
Pound tiaterie ditrerences were significant beyond the .01 
Tevel. “He giso reports a median correlation of: =.28 between 
MFF errors and WISC verbal skills. Meichenbaum and Goodman 
(1969) *foundes fonificant differentesmbetweengretilective 
and impulsive Ss on all subtests of the Thurstone, Primary 
Mental Abilities test forsK-1 (revised? form, 1962)< The 
four subtests are: verbal meaning, perceptual speed, number 
facifitytandtspatdaloreiataons.Arinithéipresentas tudy 


differences between reflective and impulsive Ss in language, 
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reading, mathematics and science were found to be signi- 
ficant but differences in social studies and literature 
although in the predicted direction failed to reach signi- 
ficance (The level: of «significance =).05). 

Postulating that impulsive and reflective approaches 
will have differential facilitating effect on the performance 
of students in different subject areas, Kagan (1966c) 
writes: 

Some of the academic contents children must 

Wactersrequire reflection and analysis, for 
instance, mathematics and physical sciences. 
But maximal productiveness and mastery of 
principles cintaspectseofethe harts)asocral 
Studies and humanities may be hampered by an 
excess avehy srefbectivéetorientatron lecNew 
pedagogical procedures should acknowledge 
this tintée ractionebetween ‘the rpreferredt 
meratepies O1 the earmer and the material ‘to 
be acquired and tailor the presentation of the 
Macerial tO the psychological requirements of 
the task and the cognitive predisposition of 
ie rveamer.(p. i222). 

NOwSUPDOTt Was, round tor Kagan'"s view of differential 
facilitating effect of the two approaches (impulsive and 
reflective) on different academic contents. There was no 
evidencehofhanyssupertority ofsimpulsivenSs dvérereflective 
SS ifisocrali studiés,eonmany other subjectanchnoanother 
study, however, Kagan, Pearson and Welch (1966a), on the 
basis of their finding that impulsive children make more 
errors in problems involving inductive reasoning, remark: 

These findings have a potential implication 

forwthe teachervorbtutor. toArithmeti¢;) gsocral 


Studies avd Scaence ali ‘require inrerences- from 
the child»(p. 594). 
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The@préesentsfiindings of absence of superiority of 
impulsivenSs over: reflectivetSs!in anyesubject area are 
better. éxphainediby®thegabovetquote.anSocial studies also 
involves the drawing of inferences and reflective Ss, who 
have an advantage in this respect, are likely to perform 
better than impulsive Ss in this subject too. 

The major lack of support for this prediction came 
from variables in the personality area. No differences 
Weresfound onrany.of the elevenwvariablescbetweennreflective 
and impulsive groups. 

Signifacantedifferencesiin’verbaliability, called into 
question Kagan's view (1966c) that reflection-impulsivity 
Was relativelysindependent ofiverbaloabilatyke Onotherbasis 
of significant differences found between reflective and 
impulsive children on the Thurstone Primary Mental Abilities 
Test, Meichenbaum and Goodman state: 

Promithet presentistudylitxais nottcileart to 

miatedepgree conceptual tempo contributes <to 
differences on the PMA test. © An interesting 
experiment designed to_assess this would be 
Vopsedecttarprouptoda iampulsives. and reflectaves 
on the basis of the MFF test who do not differ 
on intelligence measures such as the Binet or 
WISC and then to examine their performance: on 
such measures as the PMA test, Peabody Picture 
Vocabulary test or Raven's Matrices test 

(pp. 793-794). 

Likewise in this study it is difficult to say how 
much contribution R-I makes to the differences in school 


achievement unless verbal or total intelligence are 


controlled. Witkin (1963), however, does not think such a 
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precedure, appropriate, 

Finally, with) regard to IQ, I feel that 
ecopnitave styles jare represented in performance 
on standard; intelligence.tests, and so 
BEOULCEOL Ping tom 107 is > not.an appropriate 
issue inystudaesyofycopgnitiveistyles \osn122)% 

Thesnextp resultsotoybe discussedjare;the factor 
gnalyticyfindingssef adie thesseventeene variables;,including 
response; latencys.andgnumber ofserrors,; (Prediction) II). 
Correlations between MFF latency and MFF errors for the 
two groups were -.44 and -.55, which are consistent with 
the range of negative correlations reported by Kagan (1965a) 
andpother~researchers) (Brady;+1969geStewiny «1969; «and 
Meichenbaum and Goodman, 1969). 

The) £irstyprineipad;raxasi factors in the+tworunrotated 
factor matrices were examined in terms of the loadings of 
MPGs latencysandeMFFfexxors afijtheyyeouldybe interpreted. as 
R-I factors. Since these two variables failed to load most 
Deavidyootetheatixst principal axis ‘factors it was decided 
to rotatesthes factorsn according} to varimaxycrijteria; forgmore 
meaningful interpretation. 

On the basis of high positive loadings of MFF 
latency and high negative loadings of MFF errors a reflection 
factor (Factor, JIL) +was identifiedrinybothsthe- groups 
(randomly determined). According to Prediction II, most of 
theevariables wererexpected»to,load on this», factors«) Very 
bittdessupportiwas;foundgforh thasphypothesiseenBesides,MFF 


latency,and MFF. errors, jsex,,SES;.achievement«and:persistence 
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Yoaded nos tly “low #*on “the“reflection factor. Other 
variables either failed *to°load “on *thi's' factor or “loadings 
were Mot. ‘consistent Im“the "two ‘eroups'® "These ‘results ‘are 
mostly in agreement with the findings of mean differences 
reported “tinder Prediction "IS *Boys' display more reflection 
Ura ter ishieG Shs tand "persistence are “rebated“to "reflection. 
Association between R-I and SES is consistent with Campbell's 
findings (1968). Results from a series of t tests and 
factor analyses indicate that R-I has few links with 
personality variables employed in this study. Associations 
of R=I with “the varrables ‘that ‘loaded'‘on ‘the ‘reflection 
factor are also small. Most of the variables loaded on 
other, rather strong factors which were in fact totally 
invee penden Glor tite Keyt"ralctor “of treflectron. “The other 
fave: actors: ident irhie@anm ithis ss tudy were :o Achievement- 
Por sisieenice OWnkx ety. "impulsiveness Integrative: complexity , 
and Incorrect speed. 

Moderate loadings of number of errors on achievement - 
Pew sie Cencer ei deto rn Factor 1) and? fai lure of™"responise 
Vatency *totlodd tonrthisfactor Sup gest that! achieving= 
persisting subjects tend to make fewer errors but they 
dotiro ti taker lonperotime’. 6 The hiathforetinde x? of "Rew? response 
latency, is less associated with achievement than the minor 
index ,onumbe rv Of @rrorTs, O@Ener gen cero f St rony independent 
factors of reflection and achievement-persistence suggests 


Tiabemere Tretlection, Wwithoue persisitence, has little 
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relationship with achievement. 

Similarly appearance of a strong anxiety factor 
(Factor II) that is independent of the reflection factor 
Suggests that the’'measuresi tof ranxiety and R-=I yvare not 
rélated ‘to "eédch tothérs tThis) tis im lagreementcwith-an 
Carlier finding reported by Ward 0(1968),..s Ward's sample 
consisted of kindergarten children (mean age 68.9 months) 
and he pointed out the incorrectness of the hypothesis 
put forward by Kagan et al (1964) that anxiety of an 
impulsive -childsovertthespossibnlitysofpfarliurenréesults 
in quick*and careless oresponses.s Since measures .of 
anxiety and neuroticism employed in this study are measures 
SLeeeneralfanxiéty, itkcam besarguedsthatmstchimeasurés tare 
mee valildcindiwcessofianxietysover,fariures oKagan (1966b) 
deplores thevlackeofsappropriate measures of the construct 
of anxiety over failure. This hypothesis, then, will have 
to remain untested until valid measures are available. 

The lack of relationship between the two measures 
of impulsiveness (BIS and MFF) calls for some discussion. 
No differences were found between reflective and impulsive 
Ss on impulsiveness as measured by the BIS. The impulsive- 
ness factor (Factor IV) was represented by impulsiveness 
(BIS), extraversion, risk taking and agreeing response set. 
None of the variables loading on the impulsiveness factor 


loaded on the reflection factor. The fact that these two 
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factors are orthogonal to each other allows the conclusion 
that R-I is not associated with any of the variables load- 
ing on the impulsiveness factor. One way to explain this 
finding is to point out that impulsiveness as measured by 
the -BLS is more «related :to, motor delay :tham «to cognitive 
delay (Barratt, 1967). Loadings of impulsiveness (Barratt, 
1965), extraversion (Eysenck and Eysenck, 1963) and agreeing 
response set (Couch and Keniston, 1960) on a common factor 
are consistent with the descriptions of these variables 
presented by these authors. Relationship between impulsive- 
ness) .and nisk taking found»in:this:study: is! siamilarr:to) the 
one reported by Kogan and Wallach (1964). Choice Dilemmas 
as a measure of risk taking has no task Similarity with the 
other three, much similar measures, loading on the same 
factor of impulsiveness. 

beck of; relationship between integrative complexity 
as measured by the ITI and reflection-impulsivity is 
consistent»with ane earlier: finding) (Stewin,e 1969)to Loadings 
of integrative complexity, risk taking and socio-economic 
status. on, the same factor’ (Factors V)mseem) toifit the? theory 
presented: byySehroder; Driver: ahd Streufertm(1967)y fAs 
measures of school achievement employed. in this study were 
objective type tests, lack of relationship between achieve- 
ment and integrative complexity supports Claunch's findings 
(1964). Claunch found that complexity of personality 


structure was unrelated to scores based on objective 
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questions but on essay questions abstract subjects (more 
complex) did significantly better than concrete subjects 
(simple). 

Failurecofsanakysis foatkoad ron othe mréfibection 
f2eear ontlackiofldifferenmces bbe tweennne file cti vepand 
impulsive groups on this variable is hard to explain. 
Wagameet al: (1964) spostulated* R-1 on the- basis of their 
work on analysis and found that analytic children tended 
Benie pretiective. faktors aquitespossrile othahxittrs eonly 
in younger children that a relationship between R-I and 
analysisuexisitsabutvas they grow \to..becsixteén \yearsyold 
the relationship disappears. Another reason could be the 
inappropriateness of the test as a measure of analysis 
for gradeexistudentsef TheeConceptuat StylessTésteasta 
measure of analysis has been mostly used with younger 
children. 

Locus of control did not load consistently on. the 
same factor in the two groups. This may be due to the 
fact that the test is psychometrically underdeveloped. 

In one group it loaded .73-on the impulsiveness factor while 
inatheVothérrgroupiiteloadedch68vonetheacomplexityafactor, 
This inconsistency made it hard for any meaningful 
interpretation. No other evidence of any relationship 
between R-I and locus of control exists. A factor of 
incorrect speed (Factor VI) was identified. This factor 


was represented by high loadings of mental speed and low 
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loadings of extraversion and achievement. The fact that 
mental speed and achievement loaded in opposite direction 
suggests that this is a kind of speed which is not 
conducive to achievement.» Extraversion implies such a 
speed. Accordingly it would be reasonable to expect that 
some measures of impulsiveness should have loaded on this 
factor. 

Agreeing response set loaded negatively on achieve- 
Mentapersistence faeteor and positively on-anxiety and 
impulsiveness factors. These relationships support the 
theory put forward by Couch and Keniston (1960). Naysayers 
tend to be better achieving and persisting while yeasayers 
seem to be more impulsive and anxious. 

The last set of findings to be discussed relates to 
Prediction III. In this prediction the main interest was 
tLOeadekerminelafitherepareeanyedifferencesminimentads speed, 
school achievement, persistence or verbal ability among the 
four groups formed by the possible four-fold classification 
of the sample in terms of MFF latency and MFF errors 
medians. Although the F ratio was significant (p is less 
than .05) for persistence, achievement and verbal ability, 
Scheffe test on individual means showed that onlysrefléective 
and impulsive groups differed significantly in only 
persistence. The lack of important findings could partly 
be attributed to the high critical values required by this 


test. The fact that no differences were found even between 
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low-error, low-latency and high-error, high-latency 
groups in achievement suggests that commonsense inter- 
pretation of the first group as bright and the second 
group as dull is questionable. 

There seems to be some controversy in psychological 
literature on some aspects of the research attempted in 
this study. This refers to the search for relationships 
between cognitive styles and personality variables. Wright 
and Kagan (1963) state: 

In summary, the way has been paved for 

initiating theoretically directed research 
on relationships between traditional 
personality constructs and individual 
ceonrtive phecesseseGp anl9 S)i 

In accordance with the above statement a major part 
of this study was devoted to finding relationships between 
R-I and several personality variables. As described in 
Chapter I relationships between R-I and impulsiveness, 
6xoraveans vom danxwety i tae ree ime sresponse sie t ,. tlocusisof 
Gonerohy neurotiens nvandspers is'tence sweire predicted: 

Within c@hOosy)cthowever, cautions against this common 
tendency ro £ ufamdin g tindi vidual tdi ferences! lia performance 
in one situation and then relating personality variables 
€q tihesiond: fife némc esr 

This represents, I think, what has been a 

genera leproblemsing theds tudy sof. cognitions 

personality relationships. Too often individual 
apfferencesehave ilbeeniprematurelyeinterpreted-in 
personality terms, in advance of adequate study 


ofvtheycontribution made ‘to such«differences. by 
characteristics of the situation (p. 119). 
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Lack of relationship between R-I and the personality 
variables included in this study demonstrates rather 
Sleanivitthestruch gmm@limkin.s advice. His suggestion 
regarding a careful analysis of the characteristics of the 
Situation in which reflection is displayed before initiating 
any relationship studies with personality constructs appears 
valuable. It would be interesting to see how some changes 
in the situation as represented by the administration of 
SbemMrty woultedfectadiatency andsennoriscoresre Someioef the 
variables in this situation that would lend themselves to 
Peatrenulacvoneare: wdeorce Of fantliarity of the- figures, 
Ponnilexity of the figures and the strategy employed in 
mean the correct response. The degree of motivation 
could also be manipulated by offering money or some tokens 
as rewards for correct responses. Although Kagan (1965a) 
has summarized considerable work on R-I demonstrating the 
Penerality and Stability of this dimension, it seems more 
moe oum nen lines ssupsested here, 7s needed to further 
Vancave the Construct. 

In-sunmary it is suggested that retilection-impulsiaviity 
Poonee a broadly besed construct meLuraisespeca tice to 
situations in the area of cognitiomw where UAteaccouncs, tor 
only a small amount of common variance depending upon the 
amount of response uncertainty involved. - The major index, 
response latency, plays a.smaller role than that of the 


minor index, number of errors, in the relationships between 
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R*T~and schoolSachievement, persistence® and’ verbal*ability. 
thts calis ror a’ cdretul’re+evatuation of the*operational 
definit tron of* the" eons truce’ 

On the other hand if the performance on the MFF is 
wecepeea as closer to reality*since’ impulsivity 1s being 
Measured in behavioral terms and treat’ this asa criterion, 
then lack of relationship between R-I and other measures 
mermniisivity (BIlS; EPI-and ARS)* casts doubt’ on the 
Malidity of these measures. These measures are. second 


Oraer removed from behavior as they are reports of behavior. 


Some Non-hypothesized Considerations 


Lack of association between school achievement and 
SOclo-economic status deserves a special mention. 
Traditionally strong relationships have been found between 
menrevement and socio-economic status (Tyler, 1956). It 
Bowsucdested that present findings may. be. due to restriction 
of range in socio-economic status in small towns of Alberta. 

ackeGOtsdirect aSsocration between anxiéty and 
school achievement has been widely reported (Spielberger, 
Booo and DeCecco, 1968)... Present findines aresin acreenent 
with these reports. 

Differences between reflective and impulsive children 
have been reported at different age levels. Most of the 
studies reviewed earlier have concerned themselves with 


children ranging from three to twelve years of age. The 
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present findings at sixiteeiiiyears of age level.do lend 
Supponceto the shypothesis ai stability of relationships 


Shekel OveTravarying ege.levels. 
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CHAPTER V 
SUMMARY 


Kagan (1965a, 1966c) has repeatedly emphasized the 
importance of reflection-impulsivity (R-I) for education. 
The main purpose of the present study was to determine 
relationships between a measure of R-I, Matching Familiar 
Figures, and several cognitive and personality variables. 

Several predictions were made concerning the related- 
ness of R-] .to -verbal.ability,; ischool achievement ,° mental 
speed, analysis.,,,.extravers yon; neuroticismy drisk otaking, 
auwlet ys «LOGUS Of, controls agreeing nrespens fs Qt shinpuwlisive- 
Hes S.,. Persistence, -and, js0cio-economic stiatus:. 

A battery of tests was administered to 217 high 
school students. The MFF was individually administered to 
all the subjects.,-On the,basas ifyMFF, hatency- iamd MRF 
errors scores two groups of subjects reflective and impulsive 
were identified. The reflective group had significantly 
higher werbalj;.ability, demonstrated greater persistence and 
showed better achievement in school subjects. 

For the. purpose of factor analysis the scores of the 
subjects who. had taken all the tests were divided into two 
random groups. The intercorrelations of all the seventeen 
variables for each of the groups were factor analysed and 
the, factor matmices wemes motated,accordiag thomdifferent 


criteria. . Using. the, most. interpretable set of factors, which 
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Prelruded “as trong *yeTle'etion +factor; sas" the “target f4the 
factor-matrix*for'the sécond?sroup was. ‘re “rotated tin 
accordance with the Kaiser factor match for maximum over- 
lap with the target matrix. Only factor loadings which 
Pepereateq in =the =two*groups were interpreted. <A. factor 
represented by high positive loadings of MFF latency and 
high negative loadings of MFF errors was interpreted as the 
rerlection factor. _loadings of sex, achievement, persistence 
aibcasOcro-econenic status on this factor ranged from .16 to 
weeaweNonve Of theeother variables loaded on this factor. 
bitters unportewas .Ound for the prediction :concern- 
ie) a strong, common factor-of R-I in terms of high loadings 
Greme@st.or the variables. Not: only did the- personality 
Wartapbies fail te load on, the reflection factor,.but they 
Poagea On Strong meaningful factors that were independent of 
PiemEceloC tol aClOr. |) ain addition to reflection, five other 
gndepencdent factors (anxiety, impulsiveness, achievement- 
persistence, integrative complexity and.incorrect speed) 
were identified. 

It was suggested that R-I is a domain specific vari- 
able and: it is-not related to,established personality 
constructs. 

Generally two indices, response latency and number of 
errors, are jointly employed.to identify reflective and 
impulsive subjects. Response latency has been considered as 


the more important or the major index of R-I. Since the 
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minor index of R-I, number of errors, showed a consistent 
tendency for stronger relationships with other variables 
than did the major index, response latency, it was suggested 


tnat the operational definition “of R-I is in-need. of 


Further consideration: 
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